anatomy involved, so that exact techniques will be developed" 1 . Ultrasonography can allow anaesthetists to accurately identify target and adjacent structures. Marhofer and colleagues stated "Ultrasound visualisation of anatomical structures is the only method offering safe blocks of superior quality by optimal needle positioning" 2 . Traditionally nerves have been located using anatomical landmarks or nerve stimulation. Nerve stimulation is only possible where there is a motor nerve. Successful block of sensory nerves such as the dorsal penile nerve has relied upon blind landmark-based needle placement by a skilled operator. Ultrasound guidance has advantages over these traditional nerve location techniques. These include higher block success rates 1-3 , shorter block onset times [2] [3] [4] , lower total dose of local anaesthetics 2 , assessment of local anaesthetic spread 2 and reduced complications 2,5 .
Dorsal penile nerve block (DPNB) is a well established regional anaesthetic technique for male 6 .
by Brown and colleagues who performed anatomical and radiological studies . Twenty-one radiological studies were carried out during subpubic injections in cadavers. Free communication across the fundiform ligament after a unilateral injection occurred in only . This observation may explain single injection techniques and resulted in a recommendation for bilateral injections. Ultrasound allows real-time assessment of local anaesthetic spread.
SUMMARY
We describe a technique for using a portable ultrasound scanner (38 mm broadband 
TECHNIQUE
After establishing general anaesthesia, the penis and subpubic region are prepared with 0.5% chlorand the ultrasound probe covered with a 10×14 cm IV3000 Standard™ (Smith & Nephew Hull, U.K.).
The ultrasound probe is placed vertically to display a sagittal plane along the shaft of the penis. The penile shaft structures and pubic symphysis are space under real-time ultrasound guidance. The subpubic space when viewed in the mid-line sagittal plane (Buck's) encasing the penile neurovascular bundle and the corpora cavernosa, superiorly by the pubic symphysis and anteriorly by the membranous layer plane is a fan-shaped extension of the linea alba, the fundiform ligament, which forms a midline septum in the space . The fundiform ligament contributes to the deep fascia of the penis in the midline . The paired neurovascular structures lie immediately deep to the deep fascia of the penis, on either side of the midline. Local anaesthetic is injected under direct vision in volumes recommended by Brown and colleagues , 1-2 ml for infants up to three years and then an additional ml for each three years up to a maximum of 5-6 ml. We use 1% ropivacaine, to a maximum dose of 2 mg/kg, diluted with normal saline to the required volume. The needle is advanced from two puncture sites either side of the ultrasound probe into the subpubic space. About 40% of the total volume of local anaesthetic is injected on each side of the midline. The local anaesthetic spread is clearly visualised as a black Local anaesthetic must be seen adjacent to the penile below the deep fascia of the penis so as to prevent neurovascular injury or intravascular injection 9, 10 . Spread of local anaesthetic either side of the fundiform probe through 90° at the site of injection. If unilateral spread is observed, further local anaesthetic is injected under vision. In Figure 6 , local anaesthetic has not spread either side of the fundiform ligament increasing the likelihood of a unilateral failed block. of the fundiform ligament.
We also place a small ventral bleb (about 20% of local anaesthetic volume) at the peno-scrotal junction. This is necessary to block the scrotal branches of the pudendal nerve which provides sensory innervation of the ventral midline penile skin to the frenulum in most males 11, 12 .
DISCUSSION
High resolution portable ultrasound machines are becoming increasingly available and affordable to anaesthetists. Ultrasound has proved valuable for vascular access procedures for many years 13 and more recently it is being utilised as a valuable tool for regional anaesthesia 14 . Use of ultrasound will result in improved three-dimensional anatomical knowledge for anaesthetists, assisting regional blockade. Many anaesthetists would argue that the DPNB is too simple to require ultrasound. Ultrasound allows the three-dimensional anatomy of the subpubic space and needle to be carefully placed into the subpubic space whilst avoiding the structures of the penis. A successful block will be achieved when local anaesthetic is deposited against the structures of the penile shaft ( Figure 4 ) and has achieved bilateral spread (Figure urethra or directly into the neurovascular bundle resulting in potential injury and local anaesthetic wastage can be avoided.
The anaesthetic probe must be covered to mainprobe. There are several expensive commercial probe covers available. We previously used clear plastic food wrap which has been successfully employed for covering burns and gastroschisis. Recently we have changed to covering the probe with a 10×14 cm IV3000 Standard™. These are much easier to apply and hold in position, with the adhesive surface sticking to the side of the ultrasound probe (Figure 1 ). Holding the ultrasound probe and positioning the needle against the probe can also be a problem. We have found that the 100 mm 21 Gauge Stimuplex needle ® is easier to manoeuvre and visualise when compared with shorter and higher gauge needles (Figure 1 ). guided regional anaesthesia. In our technique, whilst the needle is very steep and almost parallel to the ultrasound probe, the needle is crossing the plane (out of parallel) of the ultrasound beam. Therefore the needle tip is only visible intermittently. Despite this, needle tip position can be accurately determined advanced, and secondly, the local anaesthetic arising from the needle tip as a black hypoechoic region (Figure 4 ).
including the peno-scrotal bleb, bilateral spread of local anaesthetic has in all cases provided a successful block, with no patients requiring additional analgesia prior to hospital discharge.
CONCLUSION
By using ultrasound to place needles in close proximity to nerves, several studies have shown greater reliability and a decreased incidence of adverse events 1, 4, 5 . Ultrasound guidance allows local anaesthetic to be injected into the sub-pubic space with accuracy, avoiding injury or injection into adjacent penile or neurovascular structures. The technique is quick and easy to learn and allows each local anaesthetic dose. We have not had a failure using the described technique and recommend ultrasound guidance as a method to improve safety and success of the DPNB.
